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Go Westinghouse, 
Young Man ! 




A modern fable with 
technical overtones. 


Once upon a time 
there was a young sen- 
ior in college named 
Jack who couldn’t de- 
cide about his future. 

He wanted to do 
something worthwhile 
after graduation. 

But there were so 
many things to do, it 
was hard to decide. He 
could go on to gradu- 
ate school, or join the 
cia, or volunteer for 
social welfare service, or participate in a protest movement 
... or he could enter the business world. 

Many of Jack’s friends 
urged him to steer clear of 
big industry. 

“There arc no challenges 
in air-conditioned offices,” 
they warned. 

And it was a challenge 
Jack wanted — the kind of 
challenge his forefathers 
faced on the frontiers. 

Then he met a Mr. 

Greeley. 

Mr. Greeley recruited col- 
lege students for Westinghouse Electric Corporation. He 
was a kindly man to whom Jack 
opened his heart. 

Mr. Greeley described to Jack the 
exciting things being done by West- 
inghouse all over the world. * Jack w as 
fascinated and asked many searching 
questions about the world’s 21st 
largest corporation. At the end of an 
hour, Mr. Greeley advised Jack: 

“Go Westinghouse, Young Man.” 
Jack did. 

The first few weeks were difficult. 
There was so much to learn. 

Jack was to discover that at Westinghouse, learning was 
a way of life, that a career with Westinghouse was one 
long process of education and re-education. 

Later Jack w as permitted to decide w hich of six big 
groups he would like to join.** 

Jack selected the Westinghouse 
Electric Utility Group. 

With the Electric Utility 
Group Jack learned about water 
processing, about power genera- 
tion, about underground dis- 
tribution, and many other/ 
things. Jack had not realized Y 
how important to the survival > 
of modern man is the world of / 
electric utilities. V 

It was hard work. Sometimes after a particularly trying 
day Jack would get discouraged. Then he’d remember the 
warnings of his friends, back at college. And he’d wonder 
whether he had done the right thing. 







Then came Jill. Pretty, intelli- 
gent, warmhearted Jill. Jack had 
met Jill at the drinking fountain 
in the l tility Group Water Prov- 
ince Department. 

Jill was an engineer with West- 
inghouse (Editor’s Note: Women 
are welcome at Westinghouse an 
equal opportunity employer). 

Although the work became more 
and more difficult and the hours 
longer, Jack with Jill at his side 
persevered. 

I hen came an assignment to join 
a team Westinghouse engineers 
and scientists. I he team was being sent to an underdevel- 

coastal'city" * fara "' ay land 10 hcl P rebuild a large 

Jack and Jill’s assignment: Help build a power nlant 
hat would use nuclear fuel. (Nuclear fuel C !onge 
than coal or od. And .,’s cleaner.) Energy from the nuciear 
plant was used to change salt water from the nearby sea 

m “/sd - T ,Cr tha ‘ the P °° r P c °P* e of lhis country could 
use as drinking water. * ulu 

Working late one evening on the job site, Jack caught 
someone in the act of sabotaging caught 

the construction of an extra-high- ' " 

voltage distribution system. This 
system would bring power from the 
nuclear plant hundreds of miles 
into the inland areas of the countrv. 

After a dramatic chase through 
the winding streets of the city, a 
chase in which the international 
police and cia participated, Jack captured the subver 
esYawand" A graU ‘ ful naUon Panted him with its high- 

Finally the project was completed. It was hard work but 
it was good work. Thanks to the Westinghouse team m 
lions of people would live belter. ’ n ' 

I he citizens of the country were grateful. They wanted 

I ack and Jill and the others to stay 

• . offered them more than their 
present salaries as an inducement 
but Westinghouse fringe bene- 
fits more than offset this offer 
At the airport, where a sad but 
affectionate crowd of citizens 
gathered to see them off T ar k 

turned to Jill and asked: ’ J 

“Will you marry me?” 

Jill smiled and said: “I will if 
you promise to let me join you on 
other equally important turnkey 
projects that Westinghouse is co- 
ordinating in some of the major 
cities in the United States.” ' 

Jack promised, and they lived 
happily ever after. 

Moral: Awaiting you at Westina- 
, , house are challenges, hard wort- A. ij 

bl0Ck edUC( “ Wn ' adventure > *0™ ‘ravel and, yes, even romanc e ' 


You can be sure if it’s Westinghouse 


f or further information, please contact- L H NW i 
Westinghouse Educational Center, Pittsburgh, Pa. isffi 
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MELPAR 

WORKS FROM 

THE CORE OF THE EARTH 

TO THE SURFACE OF THE MOON 

Are we diversified at NIELPAR? You bet your life we are. 

Melpar — Now celebrating more than 21 years in space and defense con- 
tinues to expand its own capabilities and offers team members the oppor- 
tunity for exciting challenge and advancement in the following areas. 

SPACE SCIENCES - LIFE SCIENCES - 
SPECIAL DETECTION SYSTEMS, BIOLOGICAL and CHEMICAL - 
SPECIAL PURPOSE DATA PROCESSING - 
ELECTRONIC WARFARE SYSTEMS - COMMUNICATIONS - 
MICROELECTRONICS -SIMULATION and TRAINING -ASW 

Opportunities exist in the above areas to originate new concepts and advance the state- 
of-the-art in an atmosphere charged with competence and enthusiasm, plus the oppor- 
tunity to work with outstanding professional engineers and scientists. 

Melpar’s broad activities have created requirements for engineers and scientists with 
degrees in Electrical Engineering, Mechanical Engineering, Physics, Chemistry, Math- 
ematics and the Biological Sciences. 


If you have pride in your past accomplishments and concern for those accomplishments 
in the future, we are interested in hearing from you. Tell us about yourself. Write to our 
Professional Employment Manager. 


Melpar is located in the historic hunt country of Fairfax County, Va., just 2 minutes from 
the new Capital Beltway, making all areas of Virginia, Maryland and the Nation s Capitol 



just minutes away, 


A SUBSIDIARY OF WESTINGHOUSE AIR BRAKE CO. ▼ 

7722 ARLINGTON BOULEVARD, FALLS CHURCH, VIRGINIA 

(lO miles S.W. of Washington, D.C.) 

An equal opportunity employer M/f 






WHAT WILL YOU MAKE OF YOUR 
ENGINEERING SCHOOL? 

Once again Tompkins Hall is filled with high school 
graduates eager to fill their heads with formulae and equa- 
tions. These new students may not feel that they are a part 
of the school yet, but they really are and the Engineering 
School's future will be what they decide to make it. The 
school affords many opportunities for learning aside from 
the classrooms. These opportunities are in the form of 
meetings, field trips, and open forums which are announced 
to the students through notices and posters. There are no 
restrictions on who may attend these functions and any stu- 
dent who wishes to attend may do so even though he is not 
a member of an organization. The meetings usually consist 
of a very short business meeting, a guest speaker, and a 
movie. The field trips are taken to points of special engi- 
neering interest and are of great value to the student. Open 
forums are conducted by Sigma Tau, an honorary engineer- 
ing fraternity, and usually involve the university faculty 
discussing university problems with questions being asked 
from the audience. 

There are other activities in the Engineering School 
which may help the student to broaden his knowledge and 
versatility. The Engineering School has its own student 
government consisting of elected representatives from all 
levels of the school. Not everyone can be elected to the 
council, but all students are urged to talk with members of 
the council on matters concerning any phase of university 
life. 


During each student's stay in the Engineering School 
he adds or detracts from the school as a whole. Since this 
school is his school it is his responsibility to improve or 
degrade it as he sees fit. Meche leciv Ma ga zine would like 
to welcome all students and hopes that your presence and 
actions will help make this one of the finest engineering 
schools in the country. 
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YOU’LL WANT TO HAVE THESE FACTS ABOUT SANDERS 


WHAT IS THERE TO KNOW ABOUT SANDERS 

You don’t have to spend much time in industry to learn that 
Sanders’ growth and technical achievements are near models in 
the electronics community. Eleven brilliant engineer-founders 
(with a contract for $117) led the company in 15 years to its 
position today— personnel roll exceeds 5,000 at 4 locations; 
sales nearly tripled in the last 4 years, and are expected to 
double in the next 2 years to a record-breaking $120 million. 

YOU’LL THINK HARD AT SANDERS 

Obviously, a lot of hard thinking put the remarkable rise in 
Sanders’ growth curve. As a weapons systems company, Sanders 
focuses this thinking on aggressive innovations rather than re- 
lying on traditional concepts in order to speed the development- 
to-delivery cycle, and to achieve total-mission reliability. As a 
technical and business philosophy, this freedom to break with 
conventional methods of doing things has fostered a creative 
climate where original ideas multiply, professional knowledge 
expands and individual advancement is accelerated. 

The graduating engineer who seeks a place at the threshold of 
state-of-the-art should be aware that Sanders pioneers contin- 
uously in advanced areas of radar and phased array, missile 
guidance, communications, ASW/oceanography, ECM, tactical 
limited warfare, information display and data processing, data 
storage, ground support, navigational aids, instruments, test 
equipment, microwave and high density packaging. 


sanders associates, i 


A PLAN TO HELP YOU KEEP ON GROWING 

Most important to your professional development is your asso- 
ciation with men who can display technical firsts. These are 
seasoned men who encourage you to similar accomplishment 
and who urge you to speak your mind freely. As one Sanders 
engineer puts it, "Channels of technical communication are 
wide open here.” 

Another spur to professional development is the liberal pre-paid 
tuition program for advanced study at well regarded universities 
near all Sanders 1 plant locations. And, too. a growing number 
of top calibre in-plant courses are offered. 


WHERE YOU FIND SANDERS ASSOCIATES 

In Nashua, New Hampshire. Headquarters for the company, this 
thriving community in beautiful hill country is about 30 minutes 
from Boston’s suburbs. In Bedford, Massachusetts. The new Bed- 
ford Division is located in the heart of the Electronics Row 
section — Route 128— near Boston. In Plainview, Long Island, 
N. Y. Situated on Engineers’ Hill in the Plainview Industrial Park, 
Sanders’ Geospace Electronics Division is just 45 minutes from 
New York City. In Manchester, New Hampshire. Located in the 
state’s Queen City, this facility is conveniently near the airport 
and the Nashua Headquarters plant. 

For additional details on Sanders and the available career op- 
portunities, make an appointment through your Placement 
Officer to see us. Or write for a new informative brochure to 
Mr. Lloyd Ware. 



NEW DIRECTIONS IN 
ELECTRONICS SYSTEMS 


NASHUA, NEW HAMPSHIRE 


An Equal Opportunity Employer 




WELCOME ! 


by Dr. Herbert E. Smith 


It is the purpose of these writings to welcome 
this year's new students to the school of Engi- 
neering and Applied Science. While a personal 
welcome is extended of course.it is our intention 
here to welcome you to the professional study of 
engineering. 

The School of Engineering is a professional 
school in a University which has a liberal arts 
college, a law school and a medical school among 
others. The University is the only private, non- 
sectarian institution of higher learning in the 
Nation's Capital. 

What faces the student of engineering and 
applied science here at the George Washington 
University, and his life's work as an engineer? 
We hope to provide at least a partial answer as 
we seek to help you know what the study of en- 
gineering and science offers, what the differences 
are, what study in an engineering school such as 
The George Washington University's is like and 
then specifically what our purposes are, and how 
we approach the education of the engineer-applied 
scientist. 

TODAY AS BEFORE 

Engineers today, just as in the past, are 
engaged in the design and construction of bridges, 
tunnels, automobiles, aircraft, electrical and 
electronic systems and devices, to mention only 
several examples out of a myriad that exist. All 
of these projects, systems, construction, design, 
manufacture and fabrication are intended to im- 
prove and to preserve our way of life. A new 
factor has been added, however, which has a 
strong influence on what the engineer does and 
how he does it. We may call this factor the 
explosion of technology". What this really means 
is that the engineering applications of new sci- 
entific information, principles and theories that 
have been discovered, have acquired enormous 
potential for practical use and widespread ap- 
plications in many areas. The realization of this 
potential is the domain of the engineer. The en- 
gineer can no longer design an airplane, a mis- 
sile or a bridge using old methods, formulae, and 
even old materials, and feel that he is doing the 
best job possible. The door has been opened to 
an enormous amount of knowledge. Who can say, 
even today what the full potentials are of the 
laser, atomic energy, computers, titanium, cryo- 
genics, and space travel? The application of 
principle s , theories , new techniques , new devices, 
new forms of energy may be called "applied sci- 
ence". It is applied science which attempts to 
meet the urgent demands for putting these new 
tools to work for the earliest possible use by 
society. To meet this demand, an increasing 


number of engineers are engaged in research and 
development, which is really a general term de- 
scribing what happens when an effort is made to 
take a basic principle, convert it to a first prin- 
ciple and convey it to a first model for production. 

There ar e strong bonds betw een engineering 
and science . — 

The primary job assignments of all technical 
efforts may be classified as basic research, ap- 
plied research, design and development, applica- 
tions engineering, production or construction 
service and operation, and administration. This 
is a wide spectrum of activity and requires the 
scientist, engineer, technician as a team Be- 
tween 15% to 20% of all engineers are employed 
in applied research. The largest single group of 
engineers work in design and development. The 
next largest groups are involved in applications 
engineering and production/construction. Appli- 
cations engineering may be a new term for the 
reader. An applications engineer prepares the 
plans and designs for using a product to meet a 
specific need. A jet engine company's applica- 
tion engineer may work closely with an aircraft 
manufacturer who requires such engines as power 
plants in his aircraft. p 

Does this mean that at The George Washing- 
ton University we do not reach electrical engi- 
neering, civil engineering, mechanical engineer- 
ing, etc? We do but, as in all modern "schools 
of engineering we must attempt to prepare the 
student for the real world in which changes are 
taking place rapidly. We must emphasize the art 
and science of engineering. 


MORE ENGINEERS . . . 

Since an engineering education should pre- 
pare people for potential service in the wide 
spectrum of activity we have mentioned, most 
engineering schools aim their course program' 
somewhere between the applied research a^d 
design functions. The unique characteristic of 
an education in engineering today is the prena 
ration of the individual for analysis, syntheses" 
and design of technical systems through a well’ 
founded problem solving approach. Approxi 
mately 900,000 engineers are employed toHa 
our country in industry, government, private re- 
search institutions and universities, accordin t 
the Bureau of Labor Statistics. Scientists § 
ber about 200,000. There is a good reason wTy 
there are more engineers than scientists T 
dustries have found there is a greater number of 
job functions which can best be filled h v „ 
with an education in engineering. Y persons 

Engineering is a professional field and anv 
one who desires to enter service in such a fi/^ 
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must have the appropriate specialized training. 
Additionally, it is important that he know some- 
thing of our cultural heritage and the world in 
which he works and lives through study of the 
liberal arts and humanities. Engineering and 
liberal arts are not opposed, they are comple- 
mentary. Furthermore, one's learning only be- 
gins in college. Throughout one's life there are 
many opportunities to learn, to gain familiarity 
with the many facets of our society, its govern- 
ment, its operations, its mores and customs and 
the issues which face our people. 

What is the program of study in a school of 
engineering such as The George Washington Uni- 
versity? The basics are (1) the pure science and 
mathematics , the physics , chemistry and calculus , 
(2) the applied science, such as electromagnetic 
wave theory, control theory, fluid mechanics, 
earth science, thermodynamics, astronomy, ana- 
lytical mechanics, engineering materials, opera- 
tions research and structural theory, (3) the 
engineering such as hydraulic engineering, struc- 
tural design, reactor engineering, regional and 
urban planning, engineering electronics, computer 
and electrical laboratories , transducer and digital 
computer techniques, and (4) the general liberal 
arts studies. 


MENTAL DISCIPLINE 

The basic preparation in science and mathe- 
matics followed by courses in applied science and 
technology impose a discipline upon the engineer- 
ing student which many other students in other 
areas of learning do- not share. You have prob- 
ably heard that the undergraduate engineers, as 
a group, work the hardest on campus. This is 
not because the courses an engineering student 
takes are, in themselves, more difficult than 
those taken by liberal arts students. The intel- 
lectual discipline or training of mind a student 
receives in engineering requires industry, but 
not a complete sacrifice of time. Disciplined 
mental activity is required in any study of pro- 
fessional areas. Good study habits, a capacity 
or determination for sustained application, a 
desire to accomplish your goals and ability to 
concentrate and to organize your work, are all 
essential qualities. Make an orderly approach 
to problem solving and persist in the face of 
difficulty. The effective management of time is 
basic. Does this mean there can be nothing but 
a steady, study grind? Many students have not 
found it so. The fact that an engineering student 
may find it necessary to put forth more effort 
makes the success all the sweeter. 



Dr. Herbert E. Smith 


SUCCESS 

Success in engineering depends on your in- 
terest, enthusiasm, and motivation. Motivation 
depends to a large degree on a student's de- 
velopment. Lack of ability is seldom a reason 
for failure. Lack of motivation and failure to 
understand what engineering is, are causes for 
failure. Without these factors, the disciplined 
study will not come early. The requisite in- 
telligence and good accomplishment in high school 
go a long way to determining fitness for engi- 
neering study, as well as study in many other 
fields. A famous American once said that the 
perpetually condemned man is one who does not 
make use of his talents whatever they are. The 
mind is not a storehouse to be filled by profes- 
sors, but an instrument to be used. You deter- 
mine your success more than anyone else. It is 
indispensable quality. Thomas Edison, for ex- 
ample, did not enter his laboratory and invent 
the electric light bulb. He did so only after re- 
peated failures on which he capitalized. The 
only discouraging thing about failure is not making 
the most of it by profiting from understanding 
why the failure occurred. 

It is our purpose in the School to assist you 
in any way we can with all our resources to help 
you to success. Those of us who have practiced 
engineering know how rewarding an experience 
it can be. In my case, it has brought me all over 
the world in many interesting and challenging 
projects. The experience in dealing with crea- 
tive people has been a most satisfying life swork. 
We welcome you to your preparation for such 
work. That the School will have a part in shap- 
ing your future is a responsibility that we do not 
take lightly. We earnestly hope that you will 
recognize your responsibilities, develop as rapidly 
as you can, and fulfill your objectives. 


OCTOBER 1966 
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AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
G.W.U. STUDENT CHAPTER 

by Sethu Sekhar 
Chairman 


The members of ASME, GWU student chap- 
ter are proud to have you as a fellow -student at 
the School of Engineering. 

.Let me briefly describe here what ASME is 
and how it might benefit you. 


ASME is a non-profit professional organiza- 
tion composed of some 60,000 members. Of 
these, about 9,000 are student members. 


difficulty in your courses. But you do not have 

oouarf / 1 En « ineerin « ™jor in order 

to qualify for membership. 


After graduation, upon payment of your first 
year Associate Member dues, you will be pro- 
moted to Associate Member without further 
payment of an initiation fee. 


You are cordially invited to join as a student 
member. Student membership enables you to 
begin your professional development and to build 
important social and professional contacts at an 
early date. It provides you with a means to keep 
abreast of modern technology. 


THIS YEAR’S EVENTS 

During the coming year, we will have dis- 
cussions, speeches and films of interest to poten- 
tial engineers. In addition, we will also have 
several field trips that should be of interest to 
you. As a member of ASME, you will have the 
full opportunity to meet upperclassmen in your 
field whom you can ask for help if you have any 


mutth BENEFITS from the society 

There are some immediate benefits you re- 
ceive as a student member. You will • 

twelve monthly issues of 'Mechanical EngineeT 
mg and five technical papers free of charee 
You may compete for cash awards totalling $lfoO 
n t Cha P^. Regional, and National paper™ 
tests There is also another small benefit As I 
member of a professional society, you need oa 
oniy a nominal fee in order to enter the , 

Student -Faculty Pool Tournament. As yo^To 
all work and no play makes anybody dull f Z 
ASME realizes this. ^ ’ anc * 


So come on, and talk to us. Our faculty ari 
— S °r " P ^ssor Barry Hyman (Room 3H B) '. 


INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS 

G.W.U. STUDENT CHAPTER 



by John W. Lindsey 
Chairman 


The purpose of a student professional society 
is twofold: 


between industry and the classroom 


1) To enable the engineering student make 
an intelligent and satisfying choice of field by 
acquainting him with as many phases of engineer- 
ing as possible. 

2) To increase the value and enjoyment of 
his education by bridging the gap which exists 
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these two purposes. 


thorough review of power gener aTon^nd h" 
tnbution It will be followed in the spring W 
review of data and communications. Both 5 Y 
and fall programs have been co-ordinated to^* 1 
as clearly as possible what the industry is 1 ' 
in each field. ’ ls 'ioinj 
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AMERICAN SOCIETY OF CIVIL ENGINEERS 
G.W.U. STUDENT CHAPTER 

by Eric S. M endelsohn 
Chairman 



In taking this opportunity to welcome you to 
the George Washington University School of En- 
gineering and Applied Science, I wish to briefly 
acquaint you with our purpose and endeavors as 
an engineering society student chapter. 

THE CIVIL ENGINEER 

Alfred R. Golze has described the civil en- 
gineer as an engineer who "plans, designs con- 
structs, and operates those physical works and 
facilities essential to modern life. These include 
the highways that connect our cities, the streets 
within our cities, airports for our jet planes and 
spaceports for our spaceships, pipelines to trans- 
port our oil and gas, bridges to span our rivers 
and harbors, dams and levees to control floods 
and conserve water supplies, irrigation works to 
improve our farms, filtration plants and distri- 
bution systems for our municipal and industrial 
water supplies, and sewage -treatment waste - 
water recovery plants to maintain our health. 

Working with architects and engineers of 
other disciplines, the civil engineer participates 
in the design and construction of office buildings, 
power plants, and industrial buildings. He is an 
essential factor, too, in the design and construc- 
tion of military and space facilities. He partici- 
pates in research to improve the art. He teaches 
in 144 accredited engineering schools . Civil engi- 
neers can become engineer -geologists , engineer - 


cost analysts , engineer -economists , and engineer - 
lawyers, as these combinations appeal to their 
personal interests." 

THE CIVIL ENGINEERS' SOCIETY 

Our purpose as a society is to afford all 
interested engineering students the opportunity 
to become more intimately acquainted with their 
future occupation, fellow students, and profes- 
sors, and with practicing engineers within the 
profession. We attempt to do this by holding 
meetings at regular intervals featuring films and 
speakers on engineering subjects; participation 
in Engineering School activities, such as The 
Annual Engineers' Week, Annual ASCE Student 
Chapter Conference; and by making available the 
resources of the national society in the form of 
periodicals, financial support, and professional 
opportunities. National Society activities and 
resources are available in many instances to 
student chapter members at reduced cost. 

We strongly recommend your participation 
in the program of the G.W.U. engineering socie- 
ties both as an opportunity to add depth and mean- 
ing to your academic career and to further your 
chances for sue ce s s through the contacts you make. 

Professor Toridis will be more than happy 
to introduce you to a chapter officer and to pro- 
vide information and membership applications. 
Dues are only $3.00/yr or $1. 50/semester. 


HONORS LIST 
SPRING SEMESTER, 1966 


The Faculty of the School of Engineering and 
Applied Science has provided for the recognition 
of meritorious scholastic achievement by the 
display and publication of an Honors List. The 
students whose names appear below have met all 
the requirements established by the Faculty for 
this honor. 

As a matter of possible general interest, the 
honors list contains "... in alphabetical order, 
the names of candidates for an undergraduate 


degree in engineering whose scholastic achieve- 
ment satisfies all of the following requirements. 

a) The candidate's quality -point -index is 
equal to or exceeds 3.00 on 15 semester 
hours in one semester. 

b) No grade below "C" has been received 
during the qualifying period. 

c) No disciplinary action has been taken in 
respect to the student." 


Amores, Arsenio 
Ayre, Robert W. 

Bawa, Harmohinder S. 
Blumberg, Richard J. 
Boehly, William A. 
Bumbak, Andrew 
Carosella, Michael E. 
Carrano, Thomas 
Cavanaugh, John T. 
Cook, Michael S. 

Cox, Barrington 


Danisch, Lee A. 
Foote, Kenneth 
Forkois. Jerald L. 
Friedlander, Jan E. 
Ghadir, Yousef 
Harman, Lowell K. 
Herman, William A. 
Huff, David L. 
Hurley, Robert E. 
Johnson. Paul B. 
Kaul, Pradman P. 


Keltie, Robert J. 

Krauss, Philip D. 

Kuhn, Harry A„ Jr. 

Lebeau, Francis S. 

Lehman, Michael E. 
Lemeshewsky, George P„ Jr. 
Lemeshewsky, William A. 
Lewis, Garner L. 

Lopez, Crawford X. 

Maddox, Sterling R.. Jr. 
Manolatos, Telemachos J. 


McSpadden, Thomas E. 
Mendelsohn, Eric S. 
Michael, Darel W. 
Mollish, John M. 
Moriarity, James M. 
Murray, Edward R. 
Pavlis, James D. 

Rohrer, Michael W. 
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MISS ELLEN HOUSE 


m ; H ° USe h ° ils fr ° m en 9 ineer 'ng environment. This 

J8 yeor old freshmen from Schenectady, N.Y. is the daughter of o 1 
b.fc. electrical engineer. 


October s 'Mech Miss" has many diversified interests ranging 
from skiing and movies to music and reading. 


tUen finds many regards and gains personal satisfaction in 
working w „h mental lyretarded children. Because of her interest 
she plans to major in special education here at G.W. 


BIOGRAPHY: Cindy Levin 

PHOTOGRAPHY: Lee Young and 
Sue Cole 
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THE MEASUREMENT OF TH^ 
COEFFICIENT IN A LASEl 


INTRODUCTION 

One of the fascinating aspects of a major 
scientific breakthrough is that it leads to a host 
of new and interesting challenges to the scientist 
and the engineer. The construction of the first 
successful laser in I960 sparked new interest in 
many established areas of scientific investigation. 
This, in turn, has encouraged the optimization of 
laser performance, and stimulated a search for 
new materials and processes which will exhibit 
light amplification. Neodymium -doped glass 
was one of the first materials used successfully 
in solid sta.te lasers, and has become one of the 
most prominent of the family of laser materials. 
The determination of the amplification coefficient 
of neodymium -doped glass is an example of one 
of the research problems which has grown out of 
the expanding laser technology. The method we 
shall describe here utilizes aspects of both theo- 
retical and experimental approaches to the prob- 
lem, and provides a relatively simple and precise 
determination of the amplification coefficient. 


EXPERIMENTAL AND THEORETICAL 
DETERMINATION 

A knowledge of the amplification coefficient 
of a laser material is basic to any calculation of 
the potential performance of that material as a 
laser amplifier or oscillator. This important 
parameter is expressed in terms of the gain in 
intensity per unit path experienced by radiation 
being transmitted through a medium. It is com- 
pletely analogous to its negative counterpart, the 
optical absorption coefficient and is defined by 

I = I 0 exp ( 0 x) ( 1 ) 

where I is the intensity at some point x in the 


material, and x is measured along the path of the 
radiation from the point where the -known initial 
value of the intensity, I 0 , is incident. 0 is the 
amplification coefficient. 0 is, of course, a func- 
tion of the energy stored in the rod. Hence we 
must express it as the amplification coefficient 
per cm per joule of stored energy. In its most 
general form, the equation defining 0 should show 
a wavelength dependence. For our purpose we 
choose to define 0 at the wavelength which gives 
its greatest value, * 1.06 microns. 

The determination of the amplification co- 
efficient may be made experimentally or theo- 
retically. The choice is dictated by the difficulty 
of a direct calculation of 0 , which would reauire 
a detaiied understanding of both the environment 
o the active ions, and the nonuniform host me- 
dium (giass). The direct calculation is possible 
but the complexity of the material, and there- 
fore the complexity of the computation, indicates 
fruitful 1 6Xperlmental approach would be more 

. P 1 , principle, 0 for neodymium -doped glass 
could be measured directly. Since it is the radi 
ation produced in the electronic transition from 
the 3/2 energy level to the I n/? level that is 
responsible for producing a gain^n intensity at 
1.06 microns (See Figure 3), it would be neces- 
sary to know how much energy is stored in the 
f 3/2 level and to compare this with the meas- 
ured gain in intensity over a known path length of 
|lass. Determining the number of ions Tn the 
F 3/2 level and to compare this with the meas- 
ured gain in intensity over a known path length of 
|lass. Determining the number of ions T the 
4F 3/2 level (i.e. the stored energy) is, however 
no mean task as it requires a knowledge of- the 
spectral and temporal output of the flashiamo 
the absorption capability of the neodymium for' 
this output, the efficiency with which the energy 
is transferred from the absorbing levels to the 



CONSTANT VOLTAGE THERMOCOUPLE 
TRANSFORMER BRIDGE 

Figure 1 


Schematic layout of components of a single-beam transmittance recording system. 
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Simplification 

Iaterial 

^F 3/2 level, the lifetime of the excited ions, and 
the efficiency of the optical coupling between the 
flashlamp and the absorbing neodymium ions. 

We have developed 1 an indirect method for 
measuring /3 to avoid the complexity of these 
measurements. This method involves using the 
Einstein theory which relates the absorption 
cross section at 1.06 microns to the stimulated 
emission cross section at the same wavelength. 
It is important to remember that absorption at 
1.06 microns can take place only from the ^Ill/2 
level, a level which is populated only at elevated 
temperatures. Hence, the absorption coefficient 
is measured as a function of temperature and 
Boltzmann statistics are used to arrive at the 
absorption cross section. From the absorption 
cross section, the amplification coefficient fol- 
lows directly for a given value of the stored 
energy. 

INSTRUMENTATION 

The essential device for measuring absorp- 
tion as a function of temperature is a spectro- 
photometer equipped with a furnace in its sample 
compartment. There are two important demands 
which this type of measurement places on com- 
mercially available spectrophotometers. First, 
i the radiation passing through the sample com- 
partment should be chopped prior to entering the 
I sample compartment. Since only the chopped, 
a-c signal received from the detector is ampli- 
fied, this will prevent radiation from the furnace 
itself from being amplified. The second demand 
is that the high temperature regions of the fur- 
nace not be in a position where they can radiate 
into the sample beam, since this would increase 
the noise level of the measurement. 

If such a spectrophotometer is not available, 
a simpler single beam system might be set up 
as illustrated in Figure 1. The various parts of 
the system may be described as follows: 

1. Source -A small, low-voltage lamp driven 

[ by a constant -voltage transformer is adequate. A 
collimator lens is followed by a filter to remove 
short wavelength energy which would cause the 
neodymium-doped glass to fluoresce. A chopper 
modulates the light at a frequency to which the 
detector will respond. 

2. Oven - A tube furnace equipped with win- 
| dows can be designed to have a minimum tem- 
perature gradiant along its length. It should be 
provided with apertures which confine the meas- 
urement to the interior of the glass rod under 
test. A thermocouple is in physical contact with 
the rod to measure its temperature. 

3. Monochromator - A wavelength resolu- 
tion of 0.005 microns or better is necessary to 
read the peak of the 1.06 micron absorption band 
with accuracy. It is important to utilize a motor 
drive to smoothly scan the wavelength region 
from 0.9 to 1.2 microns. A collector lens images 



the source lamp on the input slit, and the exit slit 
is imaged on a lead sulfide detector. 

4. Output System - An amplifier which is 
tuned to the chopper frequency is followed by a 
suitable linear rectifier, and a strip chart re- 
corder. 

A modified commercial spectrophotometer 
of a single beam system like the one described 
above will produce a plot of transmittance as a 
function of wavelength. This plot will not, in 
general, show a straight line of 100 percent trans- 
mission on either side of the absorption band 
because of the variation with wavelength of the 
transmittance of various elements in the system. 
Fortunately, these effects are slow functions of 
wavelength and may be compensated by a single 
interpolation which is demonstrated in Figure 2. 

COMPUTATION OF THE AMPLIFICATION 
COEFFICIENT 

After a number of measurements of the 
transmittance have been made in the 300° to 600° 
Kelvin temperature range and properly inter- 
polated, the absorption coefficient," , may be 
calculated from 

« =4 InT (2) 

X 

where T is the fractional transmission and x is 
the length of the glass sample in centimeters. 
These values of « as a function of absolute tem- 
perature are the essential data for computing the 
amplification coefficient in neodymium -doped 
glass at 1.06 microns. 

The three energy levels of neodymium which 
are important to the computation of the ampli- 
fication coefficient from the absorption data are 



Interpretation of typical recorder trace to determine 1.06 micron 
transmittance. 
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Number 

Energy 

Level 


Free Ion 
Degeneracy 

2 

1.42eV. 

4f 3/2 

1.06 micron 
Absorption 

g 2 - 4 

1 

0.25eV. 

4 Ill/2 


gl - 12 

0 

OeV. 

4l 9/2 


gn - 10 


Figure 3 

Properties of the energy levels of neodymium ions involved in amplification coefficient measurement. 


shown in Figure 3. Again, as this diagram il- 
lustrates, only those neodymium ions in the 
4 i 11/2 energy state can contribute to the ab- 
sorption at 1.06 microns. The number of ions, 
Ni, in the 4 1 1 1 /2 energy state is related to the 
temperature in the following way:^ 

N l=§^ .N 0 exp (-AE/kt) (3) 

where A E is the energy difference between the 
states, k is the Boltzmann constant (0.86 x 10-4 
eV/°K), and t is the absolute temperature. The 
g's in Equation 3 represent the number of neo- 
dymium ion states which occupy the same energy 
level in the atomic system. The multiplicity of 
states at any energy level is called the degeneracy 
of that level. 

The value of this indirect method can be seen 
in the manner in which « i s used to determine the 
absorption cross section. Since « is directly 
proportional to Np a plot of In * as a function of 
1/t will yield a straight line with a slope of -AE/k 
A representative plot of this type is shown inFig- 
ure 4. is then determined since Nq, the num- 
ber of neodymium ions present in the glass per 
cubic centimeter, does not vary significantly in 
the 300° to 600° Kelvin temperature range, and 
to a first approximation, the degeneracies can be 
taken as those of the free ion. Nl may now be 
computed from Equation 3 at some temperature 
for which « has been measured. By dividing « 
by Nl, we arrive at a more useful quantity, the 
absorption cross section per ion, a 12. 

The next step in the computation of the ampli- 
fication coefficient, 0 , is the calculation of the 
amplification cross section by:2 

» 21 = §1 a 12 (4) 

for then, 

P = ° 21 n 2 (5) 

and all that is necessary for a determination of /9 
is the number of ions, N2, which reside in the 
excited state (^F^/^).* We must relate this to 
the stored energy available in the 1.06 micron 
transition. Figure 3 shows that this is 1.17 elec- 
tron volts, or 1,875 x 10" 19 joules per excited 
ion. Then for each joule of stored energy we 
have 

P = 5.34 x lQl® o 21 (6) 


where /3 is the amplification coefficient per cen- 
timeter per available joule of stored energy 
. ■ Th us the method for measuring the amplifica- 

tion coefficient we have described here has em- 
ployed parts of both experimental and theoretical 
schemes. In this way we have derived a simpler 
procedure than one which is either purely e^eri- 
menta! or entirely theoretical. The utiUty of 

coeffiT^In ne H determin j n 8 the amplification 
coefficient in neodymium -doped glass is that it 

has been derived exclusive of the particular ^aser 
system in which the laser material will be used 
his particular phase in our research at Kodak 
has been directed toward optimization of neo- 
dymium-doped glass and similar materials for 

m^cTurtr 6 laS6r SySt — * b V other 


*A word of caution is in order regarding Equation (41 Th. A 
to be used he,, are no, in general ,h. degeneracies o, th. ,. 9 *"' ’* 

fields in the host glass cause some or all o, these dea ** .'° n Slnc * 
removed. Since these fields are no,, to do,.. £ 

free ,on values hove been used for preliminary results. 
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Representative plot of In 
used in determining A E. 


« as a function of reciprocal 


tempe ra t ure 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


REMOTE CHANNEL INDICATOR 
ENGINE AIR INLET TEMPERATURE GAGE 
ACCELEROMETER 
FIRE WARNING LIGHT (2) 

STANDBY COMPASS 
ENGINE AIR INLET TEMPERATURE WARNING LIGHT 
TURN-AND-SLIP INDICATOR 
AIRSPEED AND MACH NUMBER INDICATOR 
ALTIMETER 

BEARING DISTANCE HEADING INDICATOR 10-526 BDHI 
COURSE INDICATOR (ID-249) 

ATTITUDE INDICATOR 
VERTICAL VELOCITY INDICATOR 
TACHOMETER 

EXHAUST GAS TEMPERATURE GAGE 
EXHAUST NOZZLE POSITION INDICATOR 
AUTOMATIC PITCH CONTROL INDICATOR 
FUEL FLOW INDICATOR 22 

OIL PRESSURE GAGE 23 

RAM AIR TURBINE EXTENSION HANDLE 24 
EMERGENCY NOZZLE CLOSURE HANDLE 25 


INTERNAL FUEL QUANTITY INDICATOR 
EXTERNAL FUEL QUANTITY INDICATOR 
EXTERNAL FUEL QUANTITY SELECTOR SWITCH 
CABIN ALTIMETER 


25A 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 


OIL QUANTITY INDICATOR 
HYDRAULIC SYSTEM PRESSURE GAGE 
FACE PLATE HEAT RHEOSTAT 
CANOPY JETTISON HANDLE 
ARMAMENT CONTROL PANEL 
RUDDER PEDAL ADJUSTMENT HANDLE 
RADAR SCOPE AND CONTROL PANEL 
CLOCK 

WING FLAP POSITION INDICATORS 

GUNSIGHT CONTROL SWITCH 

LANDING GEAR POSITION INDICATOR LIGHTS 

DRAG CHUTE HANDLE 

STABILIZER AND AILERON TAKEOFF TRIM 

INDICATOR LIGHTS 

MANUAL LANDING GEAR RELEASE HANDLE 
MASTER CAUTION LIGHT AND RESET BAR 
ARRESTING HOOK RELEASE BUTTON AND 
ARRESTING HOOK DOWN WARNING LIGHT 


So you want to be a pilot? 


It’s not as hard as it looks. It’s harder. 

The days of flying by the seat of your pants are gone forever. 
Now you have to know an awful lot about things like aerodynam- 
ics, electronics, and celestial navigation. 

Does that mean that flying in the Air Force has become 
‘‘automated"? It does not. 

Any pilot will tell you that flying is still a great adventure. The 
split second when a man leaves the runway solo for the first time 
is still one of the most exciting moments of his life. 

If you’d like to earn your wings, one of the best ways is through 
Air Force ROTC. For details, contact the Professor of Aerospace 
Studies, an Air Force representative, or mail the coupon. 


r UNITED STATES AIR FORCE 
Box A, Dept. ECM610 
I Randolph Air Force Base, Texas 78148 


Name 

(please print) 

College Class_ 

Address — 

City State ZIP. 
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PAUL BUNYAN IN THE SKY 


WORLD'S LARGEST TIRES AND 
EARTH-MOVING SCRAPER 


u .... _ tires have 

been built by B F. Goodrich Tire Company for 
the largest earth-moving scraper ever built. 

Eight 10 -foot-higb tires , each capable of 
carrying 50 per cent more load than the biggest 
earth-moving tires now on the market, are^sec 

W th" ? L ^ ger " d6Sl . gned and --^rec 
Texas. ' LeTourneau Company of Longview, 


The giant, 175, 000-cubic -foot Vee-Balloon, 
built by Goodyear Aerospace Corporation and 
operated by Bohemia Lumber Company, "flys" 
two towering logs across the Wilametta National 
Forest near Eugene, Ore. When used in combi- 
nation with a high-speed winch, the new "super - 
skyhook" is capable of carrying up to 10 tons of 
logs at one time at distances of up to half a mile. 
The new balloon was demonstrated at a press 
conference staged by the two companies and the 
U.S. Forest Service, which is evaluating the use 
of balloon logging for clearing previously inac- 
cessible timber land. 



INDEX TO ADVERTISERS 
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football field, will scoop up 720 000 , 

earth in 1-1,2 minute. withL, help 

Present earth-moving scrapers rel 
on auxiliary tractors for much of thJ 
needed for rapid loading. the powe 

Besides their record load-carrvino i-ar-se. 
the tires for the digger are able to transS 
nearly a million pounds of tractive force SmI 
The digger's electric drive system DermJ t 

be V ° f the machine ’ s 6080 horsepowS t 

5f„T d * or tractlon when ^ is needed. To han 
StS 0rce f Wlth ° ut slippage, the tires have ; 
width of five feet and a heavy bar -type tread He 

wheels makeS thCm resemble huge gea 

B F. Goodrich and LeTourneau engineer 
worked jointly on the design of the tire! Le 
Tourneau manufactured the tire mold and B F 
Goodrich designed and installed special J?\ F 
rnent to manufacture the tires at its Mi^mi 
Oklahoma, tire plant. vuami 

The tires are tubeless and made with lvr i 

ssi:r rsrxzxz' t 

*h«el. y C “ P ° We ” 
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moon man? 
moon talk! 


Imagine hearing from the Man on the Moon! 

You will. And the first American voice that speaks to earth 
from moon will arrive by the help of a Motorola transceiver. 

Each of the 8 major phases of the historic Apollo space mission 
which will carry the first American astronauts to the surface of 
the moon-from pre-launch checkout. . .through moon landing 
and exploration ... to earth return-will receive the critically 
important support of Motorola electronics equipment. 

But back to moon talk. Enroute to the moon— a Motorola Up 
Data Link on board the Command Service Module will receive 
mission data from earth. When the Apollo astronaut speaks to 
earth from the moon, a Motorola transceiver will help send his 
voice to us. A small Motorola-designed backpack antenna as- 
sociated with the communication system will relay his words to 
LM (the Lunar Module that landsthe astronauts on the moon), 
where the transceiver assists in relaying them on to earth. 

A Motorola transponder will also help provide television, voice, 
and digital communications . . . across 238,857 miles. 

Actually— ever since the first Mercury space flight in 1961, 
sophisticated Motorola electronics have played a vital role in 
controlling, signaling, tracking, and communicating in Amer- 
ica’s manned space programs. Motorola equipment has been 
on every single U.S. manned spacecraft mission. Reliabl y. 
Official mission reports confirm that a Motorola unit has never 
malfunctioned or failed to operate on any of these flights. 

So when the conversation gets around to "moon talks" and 
"moon walks,” count Motorola in. And, by the way, you’ll find 
Motorola’s name on plenty of down-to-earth products, too! 


TRUST THIS EMBLEM 



WHEREVER YOU FIND IT 


motorola 



Each year the Engineering School chooses a 
girl, sponsored by the societies, as its queen. 
The girl chosen as the Engineers' Queen is the 
candidate representing the Engineering School 
for Homecoming Queen of the following year. A 
group of judges selects the top 5 candidates and 


tI1CDC l J votea by the student body 

Last year Ellen Weber was elected as Enei- 
neers Queen. Ellen has a very good chance of 
being in the top 5 candidates for Homecoming 
Queen and will win with the support of the En® 
gineering School in the elections in November' 


ENGINEERS’ COUNCIL ELECTIONS 



Petitioning for Engineers' Council Offices 
will open on Monday, October 3, and will close 
on Friday, October 14. Balloting will take place 
on Thursday, October 20, and Friday, October 
21, on the second floor of Tompkins Hall. 

The positions that will be filled are two on 


the freshman level, for which any first semester 
freshman may petition, and one on the intro 
ductory level for which any engineer with less 
than 70 hours may petition. Petitioning forms 
will be distributed around Tompkins Hall. 
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MEET THE CLASS OF ’66 


They’re members of Bethlehem Steel's 1966 Loop Course 
—graduates of colleges and universities from coast to coast. 

What is the Loop Course? Since 1922, we have conducted 
this course to train college graduates for management ca- 
reers at Bethlehem Steel. Hundreds of men at all levels of 
management, including our Chairman, started as loopers. 

The '66 Loop convened at our general offices in Bethle- 
hem, Pa., early in July. After five weeks of indoctrination, 
many of these men were assigned to facilities throughout 
the country for further brief training at the operations be- 
fore undertaking their first job assignments. Others, such 
as sales and accounting trainees, remain at the general 
offices for longer periods before being assigned. 


Although our primary need is for engineering and other 
technical graduates— such men have many fine opportuni- 
ties in all phases of steelmaking, as well as in research, 
sales, mining, fabricated steel construction, and shipbuild- 
ing— both technical and non-technical graduates arc needed 
for most of those activities as well as accounting, purchas- 
ing, traffic, finance and law, industrial and public relations, 
and general services. 

You’ll find a great deal more information in our booklet, 
“Careers with Bethlehem Steel and the Loop Course. You 
can obtain a copy at your Placement Office, or drop a post- 
card to Personnel Division, Industrial and Public Relations 
Department, Bethlehem, Pa. 18016. 



BETHLEHEM STEEL 

An equal opportunity employer in the Plans for Progress Program 




An E.E. student was perched 
outside a third story window of 
Harrington Hall. A fellow stu- 
dent made his way out to per- 
suade him not to jump. 

"Think of your mother and 
family." 

"Don't have any." 

"Well, think of your girl 
friend." 

"I hate women." 

"Life is so beautiful, why 
would you want to end it?" 

"I only got a 93 on my Elec- 
tronics test." 

"Jump, you damn curve 
wrecker ." 

* * # 

Mother: "Do you like your 

new nurse, Jimmy?" 

Jimmy: "No, I hate her. I'd 
like to grab her and bite her 
neck like Daddy does." 

* # # 

Psychology Prof: "If I saw a 
man beating a mule with a stick 
and I stopped him, what would I 
be showing?" 

Voice (from the rear of the 
room): "Brotherly love." 

* * * 

Overheard in a Zen Coffee -Urn: 

First Cat: (Very Down) Soooo 
like, I bought her a scotch, Y 'know, 
so dig, one sip man and she's all 
over me. She says "Lets widen 
to your pad", so we split and she's 
got her clothes off and on the 
stairs, man, and in the kip she 
was like the end, baby! She was 
the wildest! On one sip of Scotch, 
man ! .... 

Second Cat: (Unresponsively) 
Groovy, so why so bugged? 

First Cat: Man ... I think I 
coulda had her on a beer. 

# * * 

Prof: "Well, what did you 
think of the course?" 

M.E.: "I thought it was very 
well covered. Everything that 
wasn't covered during the se- 
mester was covered onthe final." 


A story going the rounds con- 
cerns three pregnant squaws who 
slept on animal skins— one, on 
an elk skin; another, on a buf- 
falo skin; and the third on a hip- 
popotamus skin. The first squaw 
had a son; the second, a son; and 
the third, twin boys. Which 
proves: The squaw of the hip- 
popotamus is equal to the sons 
of the squaws on the other two 
hides . 

* * * 

It was the first time she had 
been to dinner with them, and he 
smiled indulgently as she refused 
whiskey and soda. 

"I never touched it in my life," 
she explained. 

"Why not try it?" urged the 
host. "See if you like the taste." 

She blushed and shyly con- 
sented, and he poured her out a 
mixture which she delicately put 
to her lips. 

After the first swallow, she 
grimaced and placed the glass 
on the table. ."This isn't bour- 
bon it's Scotch ! " 

* * * 

A housewife went to the gro- 
cery store and got some eggs 
and catsup, then she stopped in 
the neighborhood bar where she 
dropped her groceries and made 
the biggest mess you ever saw. 
A drunk looked down, patted her 
on the shoulder and said, "That's 
all right lady, don't cry ... it 
wouldn't have lived nohow, the 
eyes are too far apart. 

# * * 

In Hungary, a commissar 
asked a peasant how the potato 
production was coming along. 

"Oh, fine," answered the peas- 
ant. "We have so many potatoes 
that if we put them in a pile, they 
would reach clear up to God." 

"But, you know there isn't any 
God," replied the commissar. 

"Well, there aren't any pota- 
toes either," said the peasant. 


j ^ j o cdM cf 

to help the needy, spied a par- 
ticularly sad -looking old man 
standing on a street corner. She 
walked over to him, preseed a 
dollar into his hand and said, 
Chin up." 

The next day, on the same cor - 
ner the sad old man shuffled up 
to the lady and slipped ten dol- 
lars into her hand. 

"Nice picking," he said in a 
low voice. "He paid nine to one " 
* * * 

The farmer was "assistine" 
at the birth of his latest child — 

th.'T , hold j n 8 the la »p. When 
the doctor delivered three fine 

babies, the farmer suddenly left 
the room. 7 

"Come back with the lamo '" 
yelled the doctor. 

Nope," was the reply. "Ain't 
cornin' back Doc! It's the light 
that s attractin' them." 

* * * 

While riding home from work 
one evening, three commuters 
became friendly in the club car 
and after the third round, they 
began to brag about the relative 

tM rl rei°t f - the l r r6Spective mari- 
tal relationships. The first 

proudly proclaimed, " M y wife 
meets my train every evening 
and we ve been married for ten 
years." ten 

' T j a n S nothin g." scoffed the 
second, "my wife meets me every 
evening, too, and we've been mar- 
ned seven teen years * M 

“ y th ' • 

"How do you figure that ? ! " the 
first fellow wanted to know 

I suppose you've got a wife 
who meets you everv ~ ■ Ue 

too- th. ..coV m “ 8 ' 

•'Th,,'. right," said the third 


commuter , 
married ! " 


"and l' m 


not 
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How dull if everybody 
who joined us had the same aims, 
color, and interests ! 


The guy who wrote what you are reading joined the com- 
pany as an optical physicist. Now he’s an advertising man. 
His assistant, an English and French major from Catawba 
College in Salisbury, N.C., who first joined our French 
affiliate, Kodak-Pathe, in Paris, has just written a manual 
in English that introduces beginners to a system of sepa- 
rations chemistry for which we market equipment and 
supplies. Her husband works in our Photographic Tech- 
nology Division engineering color motion-picture proc- 
essing systems. (Four other departments tried to lure him 
away, but he decided he preferred the exciting new de- 
velopment work in his area.) The chairman of our board 
also came originally as a physicist, the president as a 
mathematician, one of our two executive vice presidents 
as a chemical engineer, the other as a Ph.D. chemist. On 
the other hand, our vice president of marketing majored 
in economics at the local university. 

The point: out of self-interest, pure and frank, we 
have to help every college graduate who joins us find 
where he is happiest and can therefore earn raises fastest. 
What makes this a little easier here for both parties is 
our tremendous scope. 

Having long been part of many, many more industries 
than the one with which the general public identifies us, 
we operate in technologies that range from optics to 
cattle nutrition, from knitting to laser-cavity design. Per- 


haps more significant to the 
person choosing an affiliation 
for the long haul, we have 
room and need forevery shade 
of personal bent. In most peo- 
ple personal bent is still to be 
discovered at the time of 
college graduation. 

One makeup is tuned for 
avid pursuit of better under- 
standing of the physical world, 
whatever the purpose. He can 
enjoy himself here. Another 
will enjoy himself here far 
more in tough competition to create demand for the ulti- 
mate fruits of the first fellow’s studies. One technical tal- 
ent finishes what the other technical talent starts. To man 
the long line between them, we have urgent need for just 
about every other honest technical talent, male or female, 
all creeds, all colors. That’s how broad we are. 

Chat with our representative on campus or drop a note 
about yourself to Director,* Business and Technical Per- 
sonnel Department, Eastman Kodak Company, Roch- 
ester, N.Y. 14650. 

»The engineer who previously occupied that position has been 
promoted to associate director of the Photo Technology Division. 
One of his former assistants then moved up to the job. 
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The general public Knows us for 
snapshots and home movies. We like 
it that way. Actually, 72% of our 
sales comes from elsewhere. 


Kodak 


An equal-opportunity employer with major plants in Rochester, N.Y., 
Kingsport, Tenn., Longview, Tex., and Columbia, S.C. 
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periodical room 

GEORGE WASHINGTON UNIVERSITY 

WASHINGTON 6, D.C. 


Contact your Placement Officer or write: 
D. E. Irwin, General Electric Company, 
Section 699-18, Schenectady, N. Y. 12305. 


. . . new concepts and products 
. . . new facilities and processes 
. . . new applications and markets 


. . . in your technical career with General Electric 


Progress Is Our Most Important Product 


GENERAL 



ELECTRIC 


AN EQUAL OPPORTUNITY EMPLOYER 





